Introduction
In recent years lotic ecologists have devoted much attention to the feeding habits of river invertebrates. Most studies have concerned Northern Hemisphere temperate species (see reviews by Cummins 1973; Anderson and Sedell 1979; Cummins and Klug 1979; Wallace and Merritt 1980; Allan 1983; Gregory 1983; Lamberti and Moore 1984) , and comparative data for Southern Hemisphere faunas are scarce. Korboot (19631, Sephton and Hynes (1 983) , Campbell (1985) and Yule (1986) have published dietary data for some Queensland, New South Wales and Victorian species of caddisflies, stoneflies and mayflies, but these represent only a small proportion of the rich and diverse invertebrate fauna of south-eastern Australian streams.
In this study, a preliminary assessment was made of the feeding habits of 127 taxa of aquatic insects from the La Trobe and Tanjil Rivers in south-eastern Victoria, based on analysis of digestive tract contents and observations of live specimens. The intention was to provide a broad overview of the use of food resources by a substantial portion of the invertebrate fauna present in the two rivers. The investigation was confined to larval or nymphal Coleoptera, Diptera, Ephemeroptera, Plecoptera and Trichoptera; these are the dominant insect orders in the two rivers, although Odonata and Hemiptera are well represented and Mecoptera, Megaloptera, Neuroptera and Lepidoptera are also present. Non-insect invertebrates are common in the rivers, but are represented by relatively few species (see Marchant et al. 1984a Marchant et al. , 1984b Marchant et al. , 1985 Metzeling et al. 1984) .
Sampling Areas
The LaTrobe River rises about 75 km east of Melbourne, Vic., at an altitude of 730 m, and flows in a generally easterly direction for about 230 km to Lake Wellington at the western extremity of the Gippsland Lakes. The Eastern and Western Tanjil Rivers rise on the Baw Baw Plateau, 120 km east of Melbourne, at an altitude of about 1500 m, and flow in a generally southerly direction, combining to form the Tanjil River which joins the LaTrobe roughly half-way along 0067-19401861020 129$02 .00 the latter's length. Both rivers have upland sections flowing through steep, dissected hills mostly covered with Eucalyptus forest, and lowland sections in agricultural land where the natural riparian vegetation has been mostly cleared and partly replaced with exotic species, especially willows (Salix spp.). The lowland section of the LaTrobe River is subjected to numerous disturbances including discharges of treated sewage, thermal power station and pulp mill effluent, bank erosion and urban runoff.
Annual discharges average 9.4 x lo8 m3 at Rosedale on the LaTrobe River and 1.4 x 10' m3 at Tanjil South on the Tanjil River, the most downstream flow recording stations on the two rivers. Streamflow is strongly seasonal with maxima in late winter and spring and minima in late summer and autumn. The upland sections of the two rivers have low temperatures (seldom exceeding 20°C) and low concentrations of dissolved solids (< 80 g m-3) with ionic dominance by sodium and chloride. In the lower LaTrobe River, summer temperatures may reach 27°C and dissolved solids concentrations sometimes exceed 500 g m-3.
Sampling stations on the LaTrobe River were at various points between the Ada River Road (37"53'S., 145'53.5'E.) and Rosedale (38"8*5'S., 146'47.5'E.) . Those on the Western Tanjil and Tanjil Rivers were at Tanjil Bren (37"49'S.,146"101E.), Tanjil Junction (37"59'S., 146' 1 1 .5'E.) and Tanjil South (38"5.5'S., l46'14'E.).
Materials and Methods
Collections of insects were made at irregular intervals so that upland and lowland sections of both rivers were sampled in all seasons of the year. All specimens were taken during daylight hours. At each station a pond net with 200 pm mesh was used to obtain sweep samples from the margins of the river and 'kick' samples from sand, gravel and where present, cobble substrata. Additional collections were made by picking and washing animals from leaf accumulations, bark, logs and stones; wood was also dissected to obtain tunnelling species. All animals were removed from associated substratum material in the field with the aid of sorting trays and forceps, and were either retained alive or preserved immediately in 5-10% (vlv) neutralbuffered formalin.
Preserved animals were examined and dissected individually under a Wild M8 stereomicroscope. Identification was normally to species level, but in a few cases congeners were not distinguished. Where current taxonomic knowledge is inadequate to assign specific or generic identities, the coding system for the voucher collection of the Biological Survey Department, Museum of Victoria, was used. Excluding animals with empty digestive tracts, gut contents were analysed for about 900 individual insects, representing 127 taxa (Tables 1-51 , Where possible, specimens of each taxon were selected to cover a wide range of body sizes, excepting individuals which, because of their size, were difficult to dissect. Each specimen was measured (extended length exclusive of appendages) and washed with distilled water. If necessary, adhering debris was removed with a small brush, needles or forceps. The animal was then briefly dried and the thorax and abdomen were slit with fine forceps and probes. The entire digestive tract was then removed, and its contents were expelled into a droplet of distilled water on a microscope slide and distributed as uniformly as practical. A cover slip was placed over the droplet which was then scanned at magnifications of from x 100 to x 400 on a Wild M20 compound microscope.
Food items were classified into seven categories: fine ( < 1 mm > 50 pm) and ultrafine ( < 50 am > 0.5 pm) organic detritus, bacteria, fungi, planktonic algae, benthic algae and animals (invertebrate fragments). Vascular hydrophyte fragments were not observed and inorganic rcaterial was ignored. The ultrafine detritus category undoubtedly included some digested and unrecognizable fragments of other food types as well as strictly detrital material. For each digestive tract examined the food categories present were ranked in order of increasing abundance, assessed subjectively according to area of slide covered. Rare items (less than an estimated 5% of gut contents) were excluded from the analysis as it is likely that they were often ingested accidentally in association with primary food items. Points were then awarded to each category by expressing its rank as a proportion of the sum of the ranks of all categories in the same specimen. The composition of the diet of each taxon was evaluated by summing points per category for all specimens examined and expressing them as a percentage of the total points awarded.
In addition to the analysis of digestive tract contents, live specimens of various species were maintained in the laboratory in petri dishes of river water and offered potential foods. These included fragments of wood, the leaf-like modified stems (phyllodes) of the blackwood (Acacia melanoxylon), and leaves of Eucalyptus 
Leptophlebiidae
Leptophlebiids are the dominant mayfly family in Australia (and New Zealand) and have adaptively radiated to occupy niches held by members of other families (e.g. Heptageniidae) in the Northern Hemisphere (Winterbourn 1980; Williams 1981) . Twelve species in six genera were dissected. Atalonella spp. were obtained from various microhabitats, including riffle areas, leaf accumulations, logs and backwaters. Specimens of two species kept in the laboratory were able to process soft wood and to skeletonize willow leaves. The harder phyllodes and leaves of Acacia and Eucalyptus spp. were less vigorously attacked, processing being mainly confined to removal of surface debris and the cuticlelepidermis. Dissected specimens of all species contained mainly ultrafine detritus although small quantities of fine detritus, mainly leaf and wood fragments, were recorded.
Atalophlebia spp. were particularly common on logs, although they were also collected from cobbles. Fine detritus was abundant in their digestive tracts and generally comprised wood fragments although leaf particles were also observed. Live animals vigorously processed leaves and wood in the laboratory. Both eucalypt and willow leaves were chewed inward from the margin by one species but skeletonized by others.
Atalophlebioides spp. nymphs were found mainly on cobbles but occasionally on other hard substrata. Their guts contained substantial quantities of algae, particularly diatoms including Achnanthes, Cocconeis, Eunotia, Gomphonema and Navicula spp. Specimens of Jappa spp. were found in riffles and among terrestrial plant debris. Although ultrafine detritus dominated their gut contents, observations of live animals indicated that they are able to skeletonize both eucalypt and willow leaves. Kirrara procera occurred on stones in fast-flowing sections of river at lower altitudes. Its gut contents contained substantial quantities of invertebrate fragments (Chironomidae, Simuliidae) and algae (Batrachospermum sp. and diatoms including Achnanthes, Gomphonema and Synedra spp.). Nymphs of Thraulophlebia sp. were obtained from logs and leaf accumulations, and fed on eucalypt leaves and blackwood phyllodes in a similar manner to Atalonella nymphs.
Oligoneuriidae
Coloburiscoides spp, were obtained from stones, logs and leaf accumulations in rapidly flowing water. Only ultrafine detritus was abundant in their digestive tracts.
Siphlonuridae Digestive tract content analyses were made for two siphlonurids, Ameletoides sp. and Tasmanophlebia sp., and both contained mainly ultrafine detritus. Tasmanophlebia sp. occurred mainly in areas of reduced current, especially stream margins. (Table 4) A ustroperlidae The four species of austroperlids dissected were typically found on logs, leaves and other debris of terrestrial origin. Their gut contents included fragments of wood (all species exceQt Austroheptura neboissl] and of leaves (all but Austropentura victoria). Specimens of Acruroperla atra and Austroheptura picta that I maintained in the laboratory vigorously processed pieces of soft wood. A. atra also shredded eucalypt leaves by chewing.
Plecoptera

Eustheniidae
A single species, Stenoperla australis, was examined. Larger instars had gut contents dominated by invertebrate fragments (Atalophlebioides sp., Coloburiscoides sp., Simuliidae, Trichoptera), while a few smaller specimens contained only ultrafine detritus. The related New Zealand predator S. prasina undergoes a similar dietary shift during nymphal growth, with detritus being relatively more abundant in the guts of small instars (Winterbourn 1974; Devonport and Winterbourn 1976) . Gripopterygidae This is the dominant stonefly family in south-eastern Australia, and its taxonomic richness is reflected in a diversity of feeding habits. Eleven taxa were examined, of which five belonged to the genus Dinotoperla. These had rather generalized herbivorous-detritivorous diets and occurred in various microhabitats. Algae, mostly diatoms of such genera as Achnanthes, Cocconeis, Eunotia, Gomphonema, Navicula and Synedra as well as some green and blue-green algae, were common in digestive tracts of all Dinotoperla spp. except D. brevipennis. Leaf fragments were found in guts of D. eucumbene and D. brevipennis, often in association with hyphomycete fungi, and in D. christinae. Particles of wood were noted in D. christinae and in specimens which may have been D. serricauda or D. thwaitesi. (Nymphs of these two species seem indistinguishable: Yule 1984.) All Dinotoperla spp, except D, christinae were observed to process willow leaves in the laboratory, mostly by abrading or skeletonizing. D. serricauda/thwaitesi chewed willow leaves vigorously and also shredded small pieces of wood.
Zlliesoperla australis was the only predaceous gripopterygid examined; gut contents included chironomid and simuliid fragments, and fungi were common in some specimens. Leptoperla spp. were collected from various habitats, particularly logs, leaf accumulations and stream edges. Algae (Oedogonium and Stigeoclonium spp. and diatoms such as Cocconeis, Gomphonema, Melosira and Navicula spp.) were common in their gut contents and leaf and wood fragments were also fairly well represented. Live specimens did not demonstrate any ability to shred either eucalypt or willow leaves, but simply browsed on surface accumulations of detritus and microorganisms. Similar behaviour was shown by Newmanoperla thoreyi, guts of which also contained substantial quantities of diatoms (Gomphonema, Navicula, Synedra and many other genera).
Two species of Riekoperla were collected. A single specimen of the R. karki-reticulata group contained mainly algae (Synedra and Tabellaria spp. and an unidentified filamentous green alga). R. tuberculata guts included substantial quantities of algae such as Batrachospermum sp. and the diatoms Achnanthes, Gomphonema, Navicula and Synedra spp. Laboratory specimens showed no ability to shred willow leaves. Trinotoperla nivata was collected from stones in fast-flowing water at various altitudes. Its gut contents included Stigeoclonium sp. and many diatoms (e.g. Achnanthes, Cocconeis, Cymbella, Gomphonema and Synedra spp.). Invertebrate fragments, including Simuliidae, were found in occasional specimens.
Notonemouridae
Austrocercella mariannae was the only notonemourid examined. Specimens typically contained large quantities of wood fragments. (Table 5 ) A triplectididae A single specimen of Atriplectides dubius was examined, and it contained only ultrafine detritus.
Trichoptera
Calamoceratidae
Specimens of Anisocentropus spp. contained large quantities of fine and ultrafine detritus including leaf fragments. Individuals kept in the laboratory shredded eucalypt leaves and Acacia melanoxylon phyllodes, although processing was not especially vigorous.
Calocidae
Two species of calocids were examined. Caenota plicata chewed eucalypt leaves voraciously, and a single individual dissected contained mainly leaf fragments. Tasmasia variegata contained large quantities of leaf and wood fragments and small amounts of algae (coccoid and plateforming green algae); laboratory specimens chewed eucalypt leaves weakly and willow leaves vigorously. Conoesucidae Of the four species of conoesucids examined, one (Costora delora) contained mainly benthic algae: fragments of Oedogonium sp. and many types of diatoms including Achnanthes, Cocconeis, Eunotia, Gomphonema and Synedra spp. Specimens kept on willow leaves removed both surface accumulations and some of the cuticle and epidermal layers. However, leaf fragments were not found in dissected specimens. Conoesucus sp. and Conoesucidae sp. 10 contained appreciable quantities of both algae and fine detritus. The algae included filamentous forms (Batrachospermum and Oedogonium spp.) in sp. 10 and diatoms in both species (similar genera to those in C. delora). Wood fragments were the dominant detritus type. Conoesucidae sp. 3 contained mainly wood fragments and other detritus, and vigorously skeletonized eucalypt leaves in the laboratory.
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Ecnomidae
The four ecnomid taxa investigated all showed some predatory habits. Gut contents included chironomids (all species), oligochaete chaetae (?Ecnomina sp. 3) and, for Ecnomus pansus, Cladocera, Copepoda, Rotifera, Trichoptera and terrestrial insect fragments. E. pansus had a particularly diverse diet, with a wide range of algae present in their gut contents. These included blue-green algae (Lyngbya sp.), filamentous and unicellular green algae (Closterium, Oedogonium, Spirogyra and Stigeoclonium spp.) and diatoms (e.g. Navicula and Synedra spp. and particularly Melosira varians). Algae also formed an appreciable proportion of the gut contents of ?Ecnomina sp. 1 with large clumps of an unidentified filamentous blue-green species occurring in one specimen.
Glossosomatidae
Specimens of Agapetus sp. 1 were collected from stones, where they graze upon epilithic algae. Diatoms (e.g. Achnanthes and Cocconeis spp.) were recorded in their gut contents. Hydrobiosidae Five taxa were examined and all had gut contents dominated by remains of invertebrate prey. These included chironomids for all taxa, an elmid larva for Ethochorema spp., Ephemeroptera (Baetis sp.) for Ulmerochorema onychion and oligochaetes and simuliids for Ulmerochorema SPP. (group 1). Hydropsychidae Hydropsychids are abundant in the LaTrobe and Tanjil Rivers, and specimens of six species were dissected. All had diverse diets. Asmicridea edwardsi contained wood and leaf fragments, crustacean and simuliid remains, and a wide range of unicellular and filamentous blue-green and green algae, as well as both planktonic and benthic diatoms (e.g. Melosira and Navicula spp.). Austropsyche sp., a member of the Diplectroninae, waf, collected only from a heavily shaded upland reach in the LaTrobe River, and contained mainly wood and leaf fragments as well as chironomid remains. The three species of Cheurnatopsyche contained wood fragments, only occasional invertebrate fragments, and a wide range of algae similar to those eaten by Asmicridea. Smicrophylax sp. contained wood and leaf fragments, chironomid and simuliid remains, filamentous green algae (e.g. Oedogonium and Batrachospermum spp.) and diatoms of genera such as Eunotia, Melosira and Navicula. Melosira varians was a common diatom in all hydropsychid species except Austropsyche sp. Leptoceridae This is the dominant caddisfly family in Australia with 80 described species, a figure matched only by the smaller Hydroptilidae (Neboiss 1983) . Six leptocerid species were examined and they had varied diets. Condoceruspaludosus, which inhabits streams at higher altitudes, is a predator. Its gut contents included simuliid and hydropsychid fragments, as well as algal filaments (Mougeotia sp.). Notalina spp. contained mainly wood and leaf fragments, with occasional benthic algae (e.g. Oedogonium spp.). Laboratory specimens skeletonized willow leaves, but when offered eucalypt leaves removed only surface debris and fragments of the cuticle and epidermis. They were, however, able to process soft wood. A single specimen of Oecetis sp. contained mainly diatoms (Achnanthes sp.), while two species of Triplectides had gut contents composed mainly of wood fragments. T. ciuskus also contained leaf particles, and T. similis fed on various types of algae, including Oedogonium and Stigeoclonium spp. and diatoms of such genera as Gomphonema, Melosira and Synedra. One 5 mm T. similis contained a 2 mm long chironomid.
In the laboratory T. ciuskus chewed willow leaves and skeletonized eucalypt leaves.
Philopotamidae Digestive tract contents of one species of Chimarra and one of Hydrobiosella were examined. Both genera were found beneath stones in fast-flowing water. Philopotamids weave the finest nets of all filtering caddisflies (Wallace and Merritt 1980) . Gut contents of both species were mainly ultrafine detritus with some benthic diatoms of many genera.
Philorheithridae
Four philorheithrid species were studied. Although all contained insect prey, diatoms were well represented in two species, often in large quantities indicating they had not originated simply from prey gut contents. These diatoms included Gomphonema and Synedra spp. for sp. 4 and Navicula spp. for sp. 7. Invertebrate prey recorded were chironomids for sp. 1, chironomids and simuliids for sp. 2, both of these plus ephemeropterans, trichopterans and terrestrial insect fragments for sp. 4, and chironomids and ephemeropterans for sp. 7.
Polycentropodidae
Three species were investigated and all had highly predatory diets, including fragments of oligochaetes, simuliids and ephemeropterans for Nyctiophylax spp. and trichopteran and ephemeropteran (Baetis sp.) remains for a species of unknown genus.
Discussion
The objectives of this study did not require a strict quantitative assessment of diet, and accordingly a ranking technique was chosen. This resulted in considerable savings in time by comparison with more elaborate procedures such as those recommended by Cummins (1973) . Pollard (1973) used a similar ranking technique for fish stomach content analysis and found that it produced overall results little different from those given by more precise methods. The major limitation of my results is probably the smali sample sizes examined for many taxa, and this should be kept in mind when the data are interpreted.
Diets of some of the taxa considered here have been investigated by others. Campbell (1985) found the gut contents of Coloburiscoides spp., Ameletoides spp. and Tasmanophlebia spp. were dominated by detritus, which agrees with my observations. He also recorded appreciable quantities of algae in Ameletoides spp. guts, whereas I did not. Campbell considered Ameletoides spp, nymphs to be stone-surface feeders, Tasmanophlebia spp. nymphs to be detritivores and Coloburiscoides spp. nymphs to be filter-feeding detritivores. Coloburiscoides spp. nymphs bear fringes of elongated setae on their forelegs and probably use these for filtering as do the oligoneuriid genera Zsonychia (Wallace and Merritt 1980) and Coloburiscus (Wisely 1961) . Sephton and Hynes (1983) examined the diets of many Victorian stonefly species. Of those that I have considered, they regarded Stenoperla australis and Zlliesoperla australis as omnivores (with large amounts of animal material in their diets), most other gripopterygids as detritivoreherbivores, and the austroperlids as detritivores. Yule (1 986) studied the feeding habits of Victorian Dinotoperla species and considered them to be herbivore-detritivores. As in this study, she found less algae in guts of D. eucumbene and D. brevipennis than in other species.
In the LaTrobe and Tanjil Rivers, generalized or opportunistic diets were notable for several species, especially Polypedilum oresitrophus, Dinotoperla spp., Ecnomus pansus, some Conoesucidae and Hydropsychidae. Equally prominent was the diversity of diets in the families Elmidae, Chironomidae, Leptophlebiidae, Gripopterygidae and Leptoceridae. The average abundance of each food category in taxa belonging to each order studied is listed in Table 6 ; this synopsis gives some indication of the relative importance of each type of food resource to the insect assemblage of the two rivers. Within the orders selected for study, species not investigated are mostly small (e.g. Hydroptilidae, some Chironomidae) or rare. Orders not selected for study are mostly predators (e.g. Hemiptera, Odonata). Thus the importance of animal food is probably underrepresented in Table 6 . Material recorded as ultrafine detritus was the dominant gut content category for all orders. Most of it was of unknown origin and composition, and it undoubtedly included some digested remains of other food types. A similar preponderance of very fine particles is characteristic of larval insect gut contents in New Zealand streams (Winterbourn 1982; Winterbourn et al. 1984) . LaTrobe and Tanjil River taxa with a very high proportion of ultrafine particles in their guts included many probable deposit feeders as well as the filter feeders Rheotanytarsus sp., Simuliidae, Coloburiscoides spp. and Philopotamidae. Ultrafine detritus was also dominant in the gut contents of many stone-surface feeders, such as Atalophlebioides spp., Kirraraprocera and Trinotoperla nivata. Fine (but not ultrafine) detritus, mostly recognizable as wood or leaf particles, was common in many taxa. Several of these were shown by feeding experiments to be capable of vigorously shredding wood or leaves; for example, elmid larvae of the genus Notriolus, the chironomids Polypedilum oresitrophus and Riethia sp., mayflies of the genus Atalophlebia, austroperlid stoneflies and caddisflies in the families Calocidae, Conoesucidae and Leptoceridae. Other species mainly attacked soft or superficial tissue. Hydropsychids were the only filter-feeders to include large proportions of wood or leaf fragments in their diets.
Animal remains were the third most important food category overall, followed by benthic algae. Bacteria, fungi and planktonic algae were, on average, present in only minor quantities. As far as can be deduced from limited numbers of dissections, most predators examined seemed to be non-selective, feeding on suitable-sized specimens of small invertebrates that are abundant in the two rivers, especially chironomids, simuliids and ephemeropterans. Benthic algae in gut contents were mainly diatoms, but this may be due in part to their possession of digestion-resistant frustules. Since the same diatom genera (and species) were common in the digestive tracts of many species, overlap in the use of algal resources by LaTrobe and Tanjil River herbivores seems considerable. Benthic algae were common in the guts of many stone-surface and wood-surface feeders, and were more abundant in guts of the filter-feeding Hydropsychidae than were planktonic algae. Possibly this is because the benthic species are often larger, so that detached fragments are easily retained on capture nets. It may also be that some of the hydropsychids examined do not feed only on filtered material, but graze as well (Wiggins and Mackay 1978) .
